INTRODUCTION
Scrophularia, comprising the plants commonly known as figworts, is a large, wide-ranging genus of the northern hemisphere. It includes about 150 species, which are mainly in the Palaearctic Region; and although species have been described by many taxonomists, few studies have been broad in scope. This is due to several factors. First, the relatively small flowers are difficult to study when pressed and dried. Without living material it is difficult to describe the characters of corolla, color, inflorescence, pubescence or leaf margins. Furthermore, the numerous small chromosomes present problems for cytological investigation.
The object of the present study has been to develop a taxonomy that indicates as nearly as possible the evolutionary relationships of the taxa of this genus in western North America. The species are to be found in a wide diversity of habitats ranging from areas of mild climate along the Pacific Coast to high montane regions in the Sierra Nevada and Rocky Mountains. In western North America, species of Scroph11laria are distributed from southern British Columbia to northern Mexico and even occur on Guadalupe Island, west of Baja California.
The present investigation included greenhouse cultivation, experimental crosses of cultured materials, cytological investigation, pollination studies, and the usual herbarium and field techniques. In general, the most valuable information has been obtained from field work and uniform garden culture. All western taxa, as well as many European species, have been grown in the greenhouse either at Claremont, California, or Logan, Utah, during the years 1954-60. Acquaintance with local and regional populations, their habitats, variability, and ranges has been obtained by numerous field trips to all western states during 1954-60. During the course of this study, it has been found that all taxa of Scrophularia occurring in the United States are high polyploids. This fact may be valuable in a future world-wide study of the genus.
The standard abbrevations of Lanjouw and Stafleu (1959) are used in this paper for the institutions in which the specimens I have seen are deposited.
ALISO [VoL. 5, No.2 c \ 5 . parvif/ora.-f. 5 . oregana. All X %.
Calyx.-The calyx is remarkably constant in the species of this study, and offers few distinguishing features in the Nearctic species. The distinct sepals are green and persist in fruit.
Corolla.-The shape of the sympe:alous corolla, particularly at the throat, often varies from species to species. Its characters may be clear only in living plants. The tube is globular to ellipsoid or urceolate, and the two lobes of the upper lip project forward or flare slightly backward. The lower lip has two vertical lobes and one central lobe which is slightly to strongly deflexed. In some instances the length of the corolla is significant, varying from 7-21 mm ( fig. 2, 3 ). Corolla color varies greatly in different species and should be included on collection labels.
Stamens.-The four fertile stamens are frequently referred to as didynamous. but measurements of them in many taxa show little difference in their length at anthesis. Since the flowers are sternotribe, the stamens are in a position near the deflexed central corolla lobe. In most cases the filaments unfold one at a time, starting with the lower pair. This unfolding requires from 24 to 36 hours. Each filament is glandular-puberulent, and the anther is divergent-reniform.
The sterile, uppermost filament is useful for distinguishing species, being scalelike, lancelike or absent ( fig. 2 e, h, k, n; 3 c, h, k, n). Its lower two-thirds are often fused to the upper lip of the corolla. The abaxial surface of the scalelike portion is usually glandularpuberulent.
Pistil.-The ovary is superior, bilocular and bicarpellate. The numerous ovlues are borne on axile placentae. The single style is slender and usually crowned with a capitate stigma covered with obconical cells. At the base of the ovary is a hypogynous fleshy disc which secretes nectar from its dorsal half to the bases of the filaments of the fertile stamens. At maturity the ovoid capsule dehisces along the septum. The numerous seeds are ellipsoidal, ridged and transversely sulcate. Size of seed is variable.
I ndument.-The trichomes on the stems and leaves are of at least two distinct types ( fig.  4) . Short, stout, bicellular gland-tipped hairs and long, soft, multicellular gland-tipped hairs occur widely throughout the genus. Each type has minor modifications. In S. neomexicana the short, stout type is found even on the outer surface of the tubular corolla. Frequently the shorter hairs are each tipped by a purple gland which secretes a colorless liquid. The cells comprising the long hairs are normally cylindrical in form, and the entire trichome is a long, tapering cone ( fig. 4 a) . In S. villosa the long, slender hair is mixed with subsessile glandular trichomes forming a viscid pubescence.
FLORAL ECOLOGY
The flowers of Scroph11laria, as noted by Trelease in 1881 (for S. nodosa) , are strongly protogynous. In the greenhouse at Logan, Utah, in 1960 the author made observations on (table 1) . In all of them, the stigma was receptive at least 18 hours before the anthers began to shed pollen. Trelease concluded that in S. nodosa, if the insect visitors failed to transfer pollen, self-fertilization was assured. Judging from my own observations, this may be true of S. montana, S. neomex;cana and S. parv;fiora; the first two mentioned set some selfed fruit in the greenhouse in the winter of 1959-60. However, the styles of S. marilandica, S. desertort1m and S. californica become deflexed as soon as the first stamen rises from the base of the corolla; hence, self-fertilization is unlikely.
Tests on all western and a few European species showed complete self-compatability, and the protogynous condition will not prevent selfing from other flowers on the same plant. However, in view of the observations made on pollinators and their behavior, outcrossing must be common.
An exception was S. peregrina, an annual European species. In the greenhouse this species readily set full capsules by self-pollination. The flowers are protogynous, colored and sim-ilar to those of their cross-pollinating relatives, being structurally modified in only two minor ways. The stigma is not capitate, but spreads into two diverging lobes just before the anthers open ( fig. 5) . Furthermore, the length of the style places the stigma at the same level as the open anthers, assuring that some pollen will come in contact with the receptive surface. This species supports the view of Stebbins (1959) concerning the derivation of self-pollinating taxa from cross-pollinating ancestors. Pollination in Scrophularia has been studied by many investigators, and as a result, the genus has been accepted as a classic example of a group of plants whose flowers are wasp pollinated. Among the workers who studied pollination in ScrophJtlaria in Europe were: Sprengel (1793), Wilson (1878) , Muller (1883), Knuth (1909), and Schremmer ( 1959) . Of these authors, Muller and Knuth both noted visits by bees in addition to those of wasps, and Knuth and Schremmer also discussed visits to the flowers by syrphid flies. In the United States, Trelease (1881) noted visits of wasps of the genus Eumenes to the flowers of Scrophularia nodosa and considered that the flowers were well adapted to wasp pollination. In 1891, Robertson, working in Illinois, observed 14 species of bees, 11 species of wasps (Vespidae and Eumenidae), eight species of wasps of other families and also syrphid flies visiting "S. nodosa var. marilandica." He further stated that the proportion of visits by wasps was unusually high for a flower that was also visited by bees.
In the course of this study, a few records of insect visitors to various species of Scrophularia were obtained. Some; like a species of Coccinella found in a flower of S. californica in Orange County, California, were doubtless fortuitous. Other visitors, like the ants of the genus Formica visiting the flowers of S. lanceolata at two localities in Grant County, Oregon, were probably attracted to the secretion of nectar. On the other hand, Bombus bifarius Cress. and a species of Lasioglossum (bees), together with a wasp of the genus Vespula, which were observed visiting the flowers of S. lanceolata in Grant County, Oregon, are and Scaeva pyrastri (L.), both extremely widespread species which visit a great variety of plants, were also observed: the former on S. atrata, the latter on S. canina. The individual of Scaeva, which was seeking nectar, was coated with pollen on its pilose thorax and capable of carrying it from flower to flower.
Thus, although the observations of insect visitors were not extensive, it is clear that all, with the possible exception of the bees of the genus Lasioglossum, are species of insects which visit flowers of many kinds and are doubtless incapable of distinguishing between species of Scrophularia. The proportion of wasps was not as impressive as it has been found to be in Europe and the eastern United States, but quite possibly if these observations were extended, this proportion would be relatively increased.
The most distinctive Nearctic species of Scrophularia in floral characters, S. neomexicana, may differ from the mode in its relationships with pollinators. Its bright rose-red corollas, 13-21 mm in length, were found to be colored entirely by red anthocyanins 2 and thus 'Extraction of pigment with boiling 80% ethyl alcohol; paper chromatography using petroleum ether and acetone as solvents; the anthocyanin was insoluble with these solvents.
ALISO [VoL. 5, No.2 similar in pigmentation as well as in form to other flowers of the southwestern United States known to be pollinated by hummingbirds, such as Pewtemon cmtrmztbifolius Benth. (Straw, 1956) and Pedicularis densiflora Benth. ex Hook. (Sprague, 1962) , also of the Scrophulariaceae. Furthermore, a plant of Scropbularia m:omexjcana in full bloom was completely ignored by A pis mellifera L. a and H ylaeus cres.roni (Ckll.) even when placed for two and one-half days in a greenhouse containing thriving colonies of these bees. Therefore, it seems most likely that S. neornexiccma may be pollinated by hummingbirds. In this connection, the observation by Robertson ( 1891) of the hummingbird Arcbilocbus colubris (L.) on "Scropbularia nodo.ra var. marilandiccz'' on four separate occasions in Illinois is of interest. In summary, it does not appear that pollinating systems play an important role in isolating western North American species of Scropbttlaria, although it is likely that S. neomexicana, with its tubular, bright rose-red flowers, may be pollinated by hummingbirds and thus reproductively isolated from its insect-pollinated relatives.
CYTOLOGY
Methods.-Fioral buds were collected preferably at mid-day, but some buds were usable when collected as early as 10:00 a.m. and as late as 2:30p.m. They were fixed at least 48 hours in 1:3 acetic alcohol and stored in 70% alcohol under refrigeration. The pollen mother cells were strained in aceto-carmine, mounted in Hoyer's medium (Beeks, 1955) , and examined with a Leitz microscope fitted with phase contrast equipment. Drawings of meiotic chromosomes were made with a camera Iucida at a magnification of X 3400.
In addition to species of North America, some European species were examined cytologically. The results are summarized in table 2.
Discus.rion.-No previous chromosome counts have been reported for Scrophularia in North America, and only a few for European species. In table 2 counts are given for the first time for 16 species, including ten North American and six European species. Chromosome counts were made at metaphase I and anaphase I in pollen mother cells. In all cases the pairing relationships appeared regular and no lagging chromosomes were observed.
Even though only 20 of the 1 SO species in the genus have been counted, it appears that the European species show an aneuploid series of n=12, n=13, n=18, n=20, and higher polyploid numbers. Western North American species, in general, have numbers that range from n=c. 43-48, butS. montana has n=c. 35-38.
Since all species have normal pairing relationships, the polyploidy present seems to be interspecific; hence, alloploidy.
Guard cell length was not found to be correlated with the level of polyploidy in several species examined.
HYBRIDIZATION
Methods.-Seeds collected in the summer and fall during the years 1954 through 1959 were germinated in the greenhouses at Logan, Utah, and Claremont, California. Germination in most cases was more than 60 percent. If the seeds were planted in September, most species were flowering in April or May. A few species were also transplanted to the greenhouse.
Size 000 gelatin capsules were used to protect the stigma from chance contamination with foreign pollen and also served to catch the mature seed ( fig. 7 ). They were prepared as follows: The short outside portion was pierced with a needle in the curved end, and then the hole was expanded to 1.5 mm in diameter. Following this, a longitudinal cut was made connecting the terminal hole to the edge of the open end. When a cross-pollination was "Robertson ( 1891) observed A pis mellifera in great numbers visiting S. nodo.ra var. marilandica. made, a flower was selected at the time its corolla lobes were about to open. In all species of Scrophularia studied, the stigma was receptive at this time, but the stamens were still bent double with closed anthers. A pair of forceps was used to remove the sympetalous corolla with attached stamens. A corolla bearing pollen-laden anthers of the desired male parent was brought in contact with the receptive stigma. The short end of the gelatin capsule was subsequently slipped around the ovary with the punched end over the pedicel. The lower half of the gelatin capsule containing a small identifying tag was then slipped inside the other half and held in place with scotch tape. Within five to six days any swelling of the , ' ....
•, ... . . . ovary, which indicated success of the cross, was easily observed. After 30 days, the gelatin capsules were removed, and the seeds produced were counted.
When cross-pollinations were attempted in the field, it was necsesary to cover the gelatin capsules with two coats of shellac in order to make them waterproof. Such treated capsules survived the spring and summers of 1955 and 1957 in the Wellsville Range, Cache County, Utah.
Most taxa were tested for self-fertility by enclosing an unopened flower in a gelatin capsule or by emasculating a flower and using pollen from a flower of the same plant.
Results.-The strains grown and used in this section are indicated in stigma protected from all pollen, indicating that apomixis, except possibly pseudogamy (Stebbins, 1950) , is absent in these species and probably in the genus as a whole. Apomixis is unknown in the family Scrophulariaceae. a. Intraspecific hybridization.-The two strains of S. desertorum grown were hybridized. With the Yuba County strain as female parent, a single pollination yielded 147 seeds; two p::>llinations made in the reciprocal direction yielded 100 seeds.
Crosses were also made within S. californica, both within and between the subspecies, and these generally set full complements of seed (table 4) .
In summary, there was no evidence of reproductive isolation within either of these species. b. Interspecific hybridization.-Although numerous pollinations were made in many of the possible combinations, no seed was obtained from crosses between Old World and New World species. This indicates a barrier to hybridization at the level of initial crossibility and is probably correlated with the differences in chromosome number. The same was noted in a few crosses that were attempted between Eurasian species with different chromosome numbers.
Scrophularia montana ( n=35-38), for the most part, did not set seed when crossed with "califomica" * Humboldt X "crdifomica" Marin "californica" Lake X ''californica" Humboldt "califomim" Lake X ''califonzica" Marin ··californica" Marin X "califomica" Humboldt ''califomic?l" Marin X ''californic?l" Lake ''califomic"" Humboldt X "fioribunda"* Kern "c?llifonzica" Humboldt X "fioribunda" Pala "californica" Santa Cruz X "fioribunde~" Kern 1 "Female" parent given first. Cytological examination of hybrids was limited to three combinations. Figure 11 and table 7 point to the fact that these three hybrids were similar to their parents in cytological behavior. No bridges were seen in the pollen mother cells examined. TABLE 
Interspecific hybridizations intJolt'inf!, S. mmztmza and other North American species of Scrophularia.

NUMBER OF FLOWERS
GOOD SEED SPECIES COMBINAT!ON 1 atrata X montana "californica''* Lake X montana r·califurnicrl'' M:uin X montana lanceolatct Beech Creek X montanCI marilandictl X montcuzu montana X Cltrata montana X 11 califonzicct" Lake nzontana X ' 1 californiccz'' Marin montana X deJertorum In yo Jnontctna X lanceolc~ta Wellsville 1aontana X neumextcana montctna X parl'if/ora neomextcana X montana pan,ifiora X montana 1 "Female" parent given first. 
SPECIES COMBINAT!ON
•·californicrl' Lake X a!fat" "californica" Lake X desertorum Inyo ··c"lifornica" Lake X desertorum Yuba "c,tl;fornica' Lake X villosa '·calif arnica" Marin X at rata "cctlifornica" Marin X desertorum Inyo "californica'' Marin X desertorum Yuba ' californica" Marin X lanceolata Wellsville "californica" Marin X marilandica ''califomica" Marin X neomextcana "californica" Marin X parvif/ora "californica" Marin X villosa "californica" Santa Cruz X villosa "floribunda" Evey X atrata •·floribunda" Evey X oregana Beverly "f/oribunda Evey X t>illosa "floribunda" Kern X ( atrata X desertorum) ')loribtmda" Kern X z>illo.ra "f/oribundri' Silverado X atrata "f/oribunda" Silverado X oregctna Beverly "floribunda" Silverado X tJillosa desertorum Inyo X atrata deJertorum Inyo X "californicd' Humboldt deJertorum In yo X "californica" Lake desertorum In yo X "californica" Marin desertorum Inyo X "floribunda" Kern desertorum Inyo X lanceolata Teton de.rertorum Inyo X lanceolata Wellsville desertorum Inyo X marilandica de.rertorum Inyo X montana desertorum Inyo X neomexicana desertorum Inyo X oregana Beverly desertorum Inyo X parvif/ora desertorum Yuba X atl·ata desertorum Yuba X "cali/omica" Humboldt desertorum Yuba X "californica" Lake 
The pollen fertility of six spe::ies and twelve interspecific hybrid combinations was determined (table 8) . Pollen fertility of the F 1 plants was, in general, nearly as high as that of the species. Yet in one F 2 hybrid examined, the pollen fertility was only four percent, which might suggest a breakdown of hybrid fertility in later generations; further data on this point is necessary. In general, therefore, it may be said that, excluding S. montana and possibly S. desertorum, the genetic barriers separating western species of Scroph11laria appear to be weak; although the re is some possibility of the occurrence of breakd ow n in hybrid fertility in the F 2 and later generat ions. 
SPECIFIC CONCEPTS
In the present treatment the natural units of Srrophularia have been delimited by the combined information obtained from morphology, cytology, hybridization and geographic distribution. A criterion of strict genetic isolation cannot be used in treating the Nearctic species of Scrophularia. If such an approach were used, it would result in the "lumping" of most or all of the species into one. Geographic barriers seem more important in isolating the western North American species. If genetic barriers do exist in the genus within this area, they are probably not strongly expressed in the first hybrid generation (see section on Hybridization).
• Glandular-puberulent perennial12-18 dm tall, becoming shrubby with age; leaf blades ovate, acuminate, sharply and somewhat doubly dentate, truncate to cordate at base, both surfaces puberulent, densely glandular-puberulent on main veins and petioles; larger leaves with blades 10-15 em long, 8-10 em wide, on petioles 3-5 em long; panicle usually glandular-villous, elongate, narrow, of 15-20 or more fascicles; peduncles and pedicels slender, subinflorescence units at 45° angles to each other; sepals 3 mm long, triangular-ovate, acute, glandular-villous, with entire margins; corolla 8-11 mm long, blackish maroon, lowermost lobe recurved, slightly constricted at throat, the tube below the throat covered sparingly with glandular trichomes, nectar inconspicuous; sterile filament absent or a maroon, awn-like rudiment; stigma with two slightly spreading lobes; style 7-9 long, not def!exing; capsule 6-8 mm long; seeds 0.6-0. 7 mm long.
Type. -Foot of Equestrian Trail, Santa Catalina Island, Los Angeles County, May 27, 1920, L. M. Nuttdl162 (F) .
Distribution.-Rocky canyons, coastal sage scrub and chaparral. Santa Catalina and San Clemente Islands, California; Guadalupe Island, Baja California ( fig. 14) .
Representt~tive species.-CALIFORNIA. Los Angeles County: Big Wash Canyon, Santa Catalina Island, Fosberg 8133 (POM); Renton Mine, Santa Catalina Island, Dunkle 1865 (POM); Cherry ALISO [VoL. 5, No.2 In view of Pennell's (1935) comprehensive study of this species, I accept his synonymy with only minor changes. I have seen type material of S. serrata, S. leporella and S. nodosa var. occidentalis. Pennell was first to recognize that this species occurred from the Atlantic seaboard west to within 50 miles of the Pacific Coast. He pointed out that it is constant in characteristics of the flowers and fruits, yet shows considerable diversity in the shape and margins of leaf blades. The differences in leaf-shape do not appear to be geographically correlated.
3. Scrophularia neomexicana Shaw nom. nov.t S. coccinea A. Gray, Rep. U. S. Mex. Bound, Surv. 2: 111, 1858; non L., 1753. S. macrantha Greene ex Stiefelhagen, Engl. Botan. Jahrb. 44: 461, 483, 1910. Nomen nudum. Glabrescent perennial 6-11 dm tall; leaf blades lanceolate to ovate, acute, proximally doubly and distally simply serrate with acute teeth, cuneate at base, glabrous; larger leaves with blades 6-8 em long and 3-4 em wide, on petioles 2-4 em long; panicle glandular-puberulent, elongate, of 12 to 20 fascicles; peduncles and pedicels slender, subinflorescence units at 45° angles to each other; sepals 3-4 mm long, ovate or lance-ovate, with entire margins; corolla 13-22 mm long, rose-red with all lobes erect, antero-lateral onces slightly incurved, tube with slightly constricted orifice, almost entirely covered with glandular trichomes, nectar inconspicuous ; sterile filament rounded, longer than broad, cream to rose-red, 1 mm wide; stigma capitate, held 1 mm above the anthers at anthesis, style 10 mm long, not deflexing, capsule 8-11 mm long; seeds 0.7-1 mm long. Scrophularia neomexicana is extremely rare, having been collected only a few times since is was discovered in 1851. It is one of the most distinct species of the western North American group, with its long rose-red corolla. On September 12, 1959, I found four plants in flower on the sunny talus slopes of Kneeling Nun Mountain above 6,000 feet elevation, overlooking the Santa Rita Copper Mine, Grant County, New Mexico. Associated with it were species of Cercocarpus, Quercus and Yucca.
4. SCROPHULARIA ATRATA Pennell, Proc. Acad. Nat. Sci. Phila. 99: 172, 1947. Glabrescent perennial 10-15 dm tall, leaf blades ovate, acute, proximally doubly and distally simply dentate with rounded or broadly acute teeth, cuneate to cordate at base, glabrous except for puberulent main veins; larger leaves with blades 7-10 em long and [5] [6] [7] [8] em wide, on petioles 2-7 em long; panicle glandular-puberulent, elongate, of 10-15 or more fascicles; peduncles and pedicels slender, subinflorescence units usually spreading at right angles, the lower peduncles 3-4 em long; sepals 3 mm long, ovate or lance-ovate, rounded, narrowly scarious margined or slightly erose; corolla 9-11 mm long, dark maroon, tEditorial note: The reviewers of this paper agree that the correct name for the taxon in question is Scrophularia macrantha Greene ex Stiefelhagen, which is validly and legitimately published. Stiefelhagen certainly intended to publish it as he recognized the species as No. 53 in his revision ( p. 461), and the name is validated by the definition provided in the key ( p. 483). Therefore, it cannot be considered a nomen nudum under any circumstances. It seems that Stiefelhagen was uncertain whether Greene had already published the species (hence his use of "wo?" following the specific name on p. 461), but this does not invalidate his publication. If he had attributed the name to Greene, "M.S." or "ined.", it would have been the same thing and just as acceptable. In view of Stiefelhagen's description and the locality cited ( "Neu-Mexiko, St. Rita-Gebirge Ca. 2100 m."), there appears to be no doubt about the species he had in mind. Thanks are due Mr. ]. E. Dandy, Keeper, Department of Botany, British Museum (Natural History), for helpful discussion of this point.
• In the vicinity of Lompoc, Santa Barbara County, California, S. atrata occurs sympatrically with S. californica subsp. californica. The co-existence of these two taxa is especially striking in the Miguelito Canyon area, a few miles south of Lompoc. On two separate field trips to this canyon (May, 1954 and May, 1958) blooming colonies of both species were seen in several places along the road. In one site the two species were only a few feet apart. No intermediates were ever encountered. Experimental hybridizations show no genetic barriers between these two taxa, and further study is needed to explain the reproductive isolation observed.
The blackish-maroon corolla, with its globular-urceolate shape and constricted orifice, usually wide-spreading subinflorescence units, and its limited distribution set this taxon apart as a peculiar and local species.
•
,.
• brous, nectar in two drops, inconspicuous; sterile filament rounded, green, longer than broad, 0.8-1 mm wide; stigma capitate; style 6-7 mm long, exserted 1.5 mm beyond the stamens, not deflexing; capsule 5-7 mm long; seeds 1 mm long. Munz ( 1958) was the first to recognize this taxon which extends from the western slope of the Sierra Nevada into western Nevada. Noting its wider, bicolored corolla and the lighter green foliage he proposed the varietal name S. californica var. desertorttm.
In the course of this investigation several additional facts were brought to light concerning this taxon. As the plants grew in the greenhouse, they formed several compact rosettes of leaves much sooner than any other western species. Consistently cuneate leaf bases and two conspicuous nectar drops are additional morphological features which set them apart. On the western slope of the s:erra Nevada this species comes in contact with S. californica subsp. floribunda; however, no natural hybrids were encountered. Hybridization studies in the greenhouse indicate S. desertorum has limited crossibility with many other western species, crossing readily only with S. atrata.
Out of 30 attempts at hybridization involving two populations of S. desertorum and several populations of S. californica, only 23 seeds were formed. In view of these facts, I feel justified in elevating Munz's variety to the rank of species.
8. SCROPHULARIA CALIFORNICA Cham. & Schlecht., Linnaea 2: 585, 1827. Glabrescent perennial 8-12 dm tall; leaf blades ovate or triangular-ovate, acute, simply or somewhat doubly crenate, dentate, serrate or laciniate, truncate or cordate at the base, both surfaces usually glabrous, but glandular-puberulent on lower surface of main veins; larger leaves with blades [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] em long and 6-15 em wide, on petioles 3-7 em long; panicles X glandular-puberulent, narrow and compact to wide and spreading, of 12-30 fascicles; peduncles and pedicels slender, subinflorescence units at 45° angles to each other; sepals 3-4 mm long, acuminate to rounded-obtuse, narrowly scarious margined or slightly erose; corolla 8-12 mm long, dorsally garnet-brown to maroon, ventrally paler or yellowish-green, the lowermost lobe recurved, the throat slightly constricted, glabrous, ne:tar inconspicuous; sterile filament clavate to obovate, brown to light maroon, longer than broad 0.8-1 mm wide; stigma capitate; style 4-6 mm long, deflexing at an thesis; capsule 6-8 mm long; seeds 0.6-0.8 mm long. This is the most confusing and difficult western North American species. It is extremely variable and widespread, occurring all along the coast of California and on both sides of the Great Valley of California. It is found in a variety of habitats, especially on roadside cuts and in the chaparral, from sea level to 3,300 feet elevation ( fig. 14) .
The variability is most striking in the nature of the inflorescence, color of the corolla, and margin of the leaf. Of these three kinds of variability, only leaf margin seems to be correlated with geographical distribution. The treatment herein included is based upon morphological and distributional studies of herbarium material and field observations. It recognizes two subspecies, S. californica subsp. californica and S. californica subsp. fioribunda. The former occupies the coastal region from the Santa Monica Mountains, Los Angeles County, north to Del Norte County, while the latter inhabits the inner Coast Ranges and the lower western slope of the Sierra Nevada of central California. Finally it replaces the subsp. californica in coastal southern California.
Some intermediates with regard to leaf margin are found where the two subspecies meet in the inner Coast Ranges of Santa Clara and Monterey counties.
KEY TO THE SUBSPECIES
